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3KcnepHMeHTajitH0 H3yneHO coBMecTHoe BJiiwmie /jpoSHoro /jnana30Ha TeMnepaTyp 
n Tpex rpa/jaijHH ocBemeHHOCTH Ha smhcchio nepicapHH Himasthla elongata H3 JiHTOpajiB- 
hbix mojijiiockob Littorina littorea Eenoro Mopfl. BtmcHeHO, hto TeMnepaTypHtm onra- 
MyM 3MHCCHH nepKapnii ne^cHT b npe^enax 18—20 °C (18 °C < t orx < 20 °C). 3to nepe- 
KptiBaeT cpe^HHH £Hana30H TeMnepaTyp bo/jbi b JiHTopajiBHon 30He b paiioHe necjie/joBa- 
hhji. Cbct CTHMyjinpyeT 3MHCCHIO nepxapHH npn TeMnepaType bo/jbi BBime 14 °C, ho npn 
20 h 22 °C (xpaHHee H3 TecTHpoBaHHBix 3HaneHHH TeMnepaTypBi) khtchchehoctb BBixo^a 
qepKapHH npn bbicokoh ocBemeHHOCTH HH^ce, neM npn 6onee hh3koh. nojiyneHHBie ^aH- 
HBie oOcy^cAaioTca b CBeTe bo3mo^choto bjihmhhm Ha TpaHCMHCCHio AHreHeii noTerniemni 
KJiHMaTa. 

Kiuoneebie cjioea : TpeMaTO^Bi, /jHreHen, nepxapHH, smhcchji nepKapnii, TeMnepaTypa, 
OCBemeHHOCTB, MOpCKa^ JIHTOpaJIB, KJIHMaTHHeCKHe H3MeHeHHJI, TpaHCMHCCHH TpeMaTO^. 


Omhcchh itepKapHH H3 MOJiJiiocKOB-xo3fleB — npoitecc., icaK npaBHJio,, pHT- 
mhhcckhh. Y SojibniHHCTBa rtccjieAOBaHHbix k HacTonmeMy BpeMeHH bh^ob 
AH reHeit MaccoBbiit bbixoa itepKapnit npHyponeH k onpeAejieHHOMy BpeMeHH 
cyTOK h pHTM 3MHCCHH u,HpKa,zi,HbiH (Combes, Theron, 1977). PeryjiHpyeTcn 3Ta 
pHTMHKa, rjiaBHbiM o6pa30M, ^ByMH abHOTHnecKHMH 4>aKTopaMH — TeMnepa- 
Typoit h ocBemeHHOCTbK) (cm. o63opbi: THHeitHHCKan, 1968; Smyth, Halton, 
1983; Combes et al., 1994; Theron, 2015). 06a ohh MoryT cnymiTb kzk TpHr- 
repaMH hjih, HaoSopoT, HHraSHTopaMH omhcchh, Tax h bjihhtb Ha cyMMapHyio 
cyTOHHyK) npo^yKitHK) itepKapnit 3apa^ceHHbiM mojijikdckom (hhcjio jihhhhok, 
3MHTHpOBaHHbIX B TeueHHe cyTOK). Pa3rpaHHHHTb BJIHHHHe 3THX (J)aKTOpOB 
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npn HaTypHbix HaSjuoAeHiuix cjio)kho, nocKOJibKy b ecTecTBeHHOH o6cTaHOBKe 
ohh, Kax npaBHJio, CKoppejrapoBaHbi (IIpoKo^beB, 1990, 1996; Prokofiev et al., 
2016). IIooTOMy npH oKcnepHMenrajibHOM HCCJieAOBamui omhcchh ijepKapHH 
jih6o 3a^aioT cBeTo-TeMnepaTypHbm pe>KHM, otjihhhkih ot ecTecTBeHHoro, jih- 
6o BapbupyiOT oahhm h 3 (JmKTopoB (TeMnepaTypoii hjih ocBemeHHOCTbio) npn 
KOHCTaHTHOM 3HaneHHH Apyroro (AxaeB, 1991; Craig, 1975; Theron, 1975; Evans, 
1985; Lewis et al., 1989; Fried et al., 2002). TaKHM o6pa30M, y^aeTCfl 
pemj,HpoBaTb BJimmne Ha npoijecc omhcchh TeMnepaTypbi h ocBemeHHOCTH. 

OAHaxo npeACTaBJiiieT HHTepec oijeHHTb CHHeprunecKHii 3(J)4)eKT B03AeftcT- 
bha 3thx 4>aKTopoB, hto b Sojibineii CTeneHH OTpajKaeT npHpoAHyio CHTyau,Hio. 
HccjreAOBafflDi KOMnneKCHoro bjihhhhii aSnoTHHecKHx (jiaKTopoB Ha pa3Jnrq- 
Hbie CTOpOHbi 6hojiothh AepKapnii HHTeHCH(J)HAHpoBajiHCb b nocneAHHe toabi 
(Mouritsen, 2002; Studer et al., 2012; Studer, Poulin, 2013; Harland et al., 
2015). ffpH 3tom OKa3ajiocb, hto 3HaueHHe (J)aKTopa 1, 6jiaronpHiiTCTByiomee 
3MHCCHH npH KaKOM-TO 3HaueHHH (JmKTOpa 2, npH APyrOM 3HaueHHH (JmKTOpa 2 
MO>KeT npoflBjnrrbcn cjia6ee hjih A^e OKa3biBaTb npoTHBonoJio^KeHHoe bo3- 
AeiiCTBHe. TaKoft 3(})(})eKT o6Hapy)KeH b cepHH nocTaBJieHHbix hbmh OKcnepn- 
MeHTOB no ou,eHKe TpnrrepHoro bo3achctbhh CBeTa h TeMnepaTypbi Ha bbixoa 
AepKapHH pflA a BHAOB TpeMaTOA H3 MOpCKHX JIHTOpaJIbHbIX M0JIJH0CK0B (FipO- 
KO(j)beB h AP-, b nena™). IlpH oahoh h toh )Ke TeMnepaType CBeT OKa3biBaji 

pa3JIHHHOe BJIHHHHe Ha 3MHCCHK) U,epKapHH- OT CTHMyJIHpyK)Hl,erO AO HeilT- 

pajibHoro h AB)Ke HHinSHpyiomero. Hamn OKcnepHMeHTbi (IIpoKO(|)beB h AP-, b 
nena™) BbinojiHeHbi npn Tpex 3Hanerouix TeMnepaTypbi (10, 20 h 25 °C) b 
TeMHOTe h Ha cBeTy (8000 jik), a 3Kcno3mjHii mojijiiockob npn 3KcnepHMeH- 
TaJIbHOM B03ACHCTBHH 6bIJia KpaTKOBpeMeHHOH (2 n). KaKOe BJIHHHHe Ha npo- 
AyKU,HK) U,epKapHH OKa3bIBaeT B3aHMOA£HCTBHe 3THX (jiaKTOpOB npH HX Apo6- 
hoh rpaAan,HH ocTaBanocb HeBbincHeHHbiM. HacTOnin,an pa6oTa npn3BaHa b 
onpeAOJieHHoii CTeneHH 3anojiHHTb otot npoSen. 

OSueRTOM HCCJieAOBaHHH nocjiy^CHJi bha Himasthla elongata (Mehlis, 
1831) Dietz, 1909, ijHpKyjiHpyiorAHii b npn6pe^cbe EeJioro Mopn. IlapTeHore- 
HeraHecKHe noKOJierora othx TpeMaTOA napa3HTHpyiOT b jiHTOpajibHbix mojijiio- 
cxax poab Littorina Ferussac. Pojib BToporo npoMe^KyroHHoro xo3HHHa nrpaiOT 
mhahh Mytilus edulis Linnaeus, a OKOHnaTejibHoro — naiiKH pa3Hbix bhaob 
(Werding, 1969). PaHee HaMH ycTaHOBJieHO, hto omhcchh AepKapHH H. elon¬ 
gata peryjiHpyeTCH h cbctom, h TeMnepaTypoii (Prokofiev et al., 2016). U,ejibio 
HacTomnero HCCJieAOBaHHH CTano BbiHCHemie CHHeprHnecKoro bjihhhhm othx 
(})aKTopoB Ha cyTOHHyio npoAyKitmo AepKapnii npn apo6hom AHana30He TeM- 
nepaTyp h pa3Hoii ocBemeHHOCTH. 


MATEPHAJI H METOflHKA 

Mojijhockh Littorina littorea (Linnaeus) coSpaHbi b jiHTopajibHoii JiaryHe Ha 
Mbice KpacHbiii (ry6a Hyna, KaHAajiaKincKHH 3ajiHB Eenoro Mopn) b Hione 
2016 r. BbiHBJieHHH 3apa^ceHHbix rpyrninpoBKaMH peAHH H. elongata oco- 
6eii, mojijiiockob cpa3y nocjie c6opa pacca^CHBajin nooAHHOHKe b cocyAfci c 
MopcKoii boaoh, KOTopwe noMeiu,ajiH noA JiaMny h ax a jihb aHH npn cpeAnen 
ocBemeHHOCTH 20 000—30 000 jik hjih Ha otkpbitoh a™ cojiHija njiomaAKe. 
1 Iepe3 0.5—1 h naniKH npoCMaTpHBajiH noA CTepOMHKpocKonOM MCFi-l h ot- 
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6npajin jihttophh, BbiAejiHBniHx AepKapnn. npn nfleHTH(|)HKaij,HH nepKapnn 
H. elongata ncnoJib30Bajin onncaroie, npHBe^eHHoe b pa6oTe Bep^rar (Wer- 
ding, 1969). HHBa3npoBaHHbix H. elongata mojijiiockob OTca^KHBajin b otacjib- 
hbih cocy a n ncnojib30BajiH b ABJibHenmen pa6oTe. 

IlepeA nocTaHOBKoii OKcnepnMeHTa 3apa^ceHHbix oco6en L. littorea coAep- 
^cajiH b TeneHHe cyTOK b CMemieMOH MopcKoii BOAe ecTecTBeHHon cojichocth 
(23 %o) c kopmom ((JjparMeHTbi TajiJiOMOB jiaMHHapnn Saccharina latissima 
(Linnaeus)) npn TeMnepaType 16 °C n nocTomniOH ocBemeHHOcra (2500 jik). 
TaKaa TeMnepaTypa oSbiuHa a™ JinTopajibHon 30Hbi Eejioro Mops b moHe — 
niojie, a cbctoboh pemi npnMepHO cooTBeTCTByeT ocBemeHHOCTH b nacMypHbin 
AeHb (cm. HPDKe). SKcnepnMeHTbi npoBOAHjm b nporpaMMnpyeMOM B03Aym- 
hom TepMOCTaTe TBJI-K (3AO Hhcobct) c bo3mo^choctbk) perynnpOBKH tcm- 
nepaTypbi ot-10 °C ao +60 °C. B TepMOCTaTax ycTaHaBJinBajin CBeTOAHOAHbie 
ocBeraTejiH, no3BOJiHBmne peryjinpoBaTb HHTeHCHBHOCTb ocBemeHHOCTH ot 0 
AO 3000 jik. KoHTpojib 3a 3HaneHiDiMH TeMnepaTypbi boabi h ocBemeHHOCTH 
npoBOAHJin npn homoiah AaTa-Jiorrepa HOBO UA-002-08 Pendant Temp/Light. 

Smhcchio AepKapnn nccjieAOBajin npn Tpex pemiMax ocBemeHHOCTH (0, 
1300 n 2500 jik) h bocbmh pa3Hbix TeMnepaTypax (8, 10, 12, 14, 16, 18, 20 n 
22 °C), HauHHan c caMon hh3koh (8 °C). nepeA HanajiOM onbiTa mojijiiockob 
aKKJiHMHpOBajm b TeneHne 12 n npn ocBemeHHOCTH 2500 jik b CMemieMOH 
MOpCKon boao Bbi6paHHOn TeMnepaTypbi b npncyTCTBnn KOpMa. OTHOCHTejib- 
ho HeSojibinoe BpeMn aKKJinMaitnn BbiSpaHo noTOMy, hto JiHTopajibHbie moji- 
jiiockh b Hen npaKTHnecKH He Hy)KAaK)TCn (Vladimirova, 2000). CBmaHO oto c 
TeM, hto b xoao npnjinBHoro u,nKJia ohh nocTOAHHO noABepraiOTCH BHesanHbiM 
n nacTbiM mMenenwiM TeMnepaTypbi, n oto He CKa3biBaeTCn Ha nx (j3H3HOJiorn- 
necKOM coctouhhh, TecTnpyeMOM no pecnnpaTOpHOn aKTHBHOCTH (Vladimi¬ 
rova, 2000). 3aTeM b TeneHne 6 n onpeAejnuin KOJinnecTBO nepKapnii, omhth- 
poBaHHbix npn TeMnepaType aKKJinMau,nn. Mojijiiockob npn otom coAop^cajin 
HHAHBHAyajibHo b cmkoctux (100 mji) c MopcKoii boaoh Bbi6paHHon TeMnepa¬ 
Typbi, Ka^cAtie 2 n nepeHocn b HOBbie cmkocth n onpeAejnra KOJnmecTBo n;ep- 
Kapnn b eMKOCTux, n3 KOTopwx 6biJin H3BJieneHbi mojijiiockh. 

Mojijiiockob pa3Aejinjin Ha 3 paBHbie rpynnbi no 8 oco6en (Bcero 24 moji- 
jnocKa, Ha paKOBHHbi mojijiiockob 6buin HaHeceHbi HHAHBHAyajibHbie mctkh). 
B TeneHne nepBbix AByx nacoB nepByio rpynny coAep)Kajin b TeMHOTe (0 jik), 
BTopyio coAep^Kajin npn 1300 jik, a TpeTbio — npn 2500 jik. B Teneroie cJieAy- 
K>mnx AByx nacoB nepByio rpynny coAOp^cann npn 2500 jik, BTopyio b tcmhotc 
(0 jik), a TpeTbio — npn 1300 jik. B Tenemie nocJieAHnx AByx nacoB nepByio 
rpynny C0Aep>Kajin npn 1300 jik, BTopyio npn 2500 jik, a Tpeibio b TeMHOTe (0 jik). 
nocjie OKOHnaHHH mecTnnacoBOro onpeAenerora KOJinnecTBa nepKapnn, bbixo- 
AflutHx H3 3apa)KeHHbix mojijiiockob npn BbiSpaHHoii TeMnepaType, mojijiiockob 
coAepjKajin 12 n npn ocBemeHHOCTH 2500 jik b cmkocth c kopmom b cMemie- 
moh MopcKoii boao c TeMnepaTypon Ha 2 °C Bbime ncnojib30BaBmencn. 3aTeM 
onbiT noBTopmin no BbimeonncaHHon cxeMe, ho y)Ke npn hoboh TeMnepaType. 

npn o6pa6oTKe pe3yjibTaTOB OKcnepnMeHTOB paccnnTbiBajin cpeAnee hhcjio 
AepKapnn, BbiAejieHHbix 3a 1 n (a ■ n 1 ) rpynnon noAonbiTHbix mojijiiockob npn 
AaHHbix ycjiOBnux TeMnepaTypbi n ocBemeHHOCTH. nocKOJibKy Bbi6oponHbie 
pacnpeAOJieHnu A^JieKn ot HOpMajibHoro n nx aAeKBaTHan HOpMajnmAHn He- 
B03MO)KHa (BbiSopoHHbie K03(J)(J)nAneHTbi acnMMeTpnn orannajincb 6ojiee neM 
Ha nopAAOK), a™ o6pa6oTKn a^hh^x ncnojib30Bajin HenapaMeTpnnecKne Me- 
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TO£bI. Cpe^HHe 3HaneffiDI 3MHCCHH IjepKapHH H rpaHHI^bl HX ^OBepHTeJIbHblX 
HHTepBajiOB (npHBeAeHbi b CKoSicax nocne cpe^Hero 3HaHemni) bbihhcjihjih, 
Hcnonb3y5i SyTCTpan N = 100 000 (Efron, 1979). Oifemcy 3HamnviocTH pa3Jin- 
HHH BblSopOK npOBOAHJIH npn nOMOIHiH MeflHaHHOTO TeCTa. 


PE3YJIbTATbI 

Bbixo^ u:epKapHH H. elongata m mojijiiockob L. littorea npn TeMnepaTy- 
pax 8 , 10 h 12 °C He OTJiHHajica, cocTaBjnra b cpe^HeM 1.8 (1.2—2.8) n; ■ h 1 h 
B apbupya ot 0 63 u, • h 1 . IIpH 14 °C bbixo^ iiepicapHit BoapacTan (P < 0.05) 

A o 7.1 (3—13.3) ij • h 1 , Bapbnpyii ot 0 30 136 n; • h 1 . npn 16 °C Bbixo/j ijepKa- 
pHH noBbimajicfl a 0 21.4 (13.2—31.4) u, • h- 1 , BapbHpya ot 0 ao 183 q • h - 1 . ELpH 
18 h 20 °C BbixoA u,epKapHH noBbimajica (P < 0.01) ro MaKCHMajibHbix 3Hane- 
hhh 77.6 (67.6—88.3) u; ■ h - 1 , BapbHpya ot 0 ao 323 u; • h _ 1 . HHTeHCHBHOCTb 
omhcchh u,epKapHH npn 18 °C h npn 20 °C ^ocTOBepHO He OTJiHnajiacb. ELpH 
noBbimeHHH TeMnepaTypbi ao 22 °C bbixo/j iiepicapHH CHH)*cajicfl (P < 0.01) #o 
43.1 (36.1 — 51) u; ■ h- 1 , BapbHpya ot 2 a 0 174 ij ■ h 1 . 

OcBemeHHe AOCTOBepHO (P < 0.05) yBejntHHBajio bbixoa ijepicapHH H. elon¬ 
gata npn TeMnepaTypax Bbirne 14 °C (cm. pncyHOK). Bjihahhc HHTeHCHBHOCTH 



3aBHCHMOCTB HHTeHCHBHOCTH Bbixoqa qepKapnii Himasthlci elongata (q • u _1 ) H3 3apa)xeHHbix moji- 
jiiocKOB Littorina littorea ot TeMnepaTypbi Boqbi npn pa3HOH ocBeiqeHHOCTH. TTo och aOcqncc — 
TeMnepaTypa Boqbi, no och opqHHaT — 3HaneHHfl HHTeHCHBHOCTH Bbixoqa qepxapHH (q ■ u -1 ); 
CTonSqbi Ha qnarpaMMe: TonenHau HiTpHXOBKa — 0 jik, Kocaa HiTpnxoBKa — 1300 jik, 6e3 impH- 
xobkh — 2300 jik; TOJicTan jihhhh — cpeqHaa HHTeHCHBHOCTb omhcchh qepxapHH. 

Dependence of intensity of cercaria Himasthla elongata emergence (cercariae ■ h -1 ) from infected 
periwinkles Littorina littorea on the water temperature under different illumination. 
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ocBemeHHfl 3aBHcejio ot TeMnepaTypbi: npH 16 h 18 °C Ha6jiK>AajiacB TeH^eH- 
ijhh k yBeJiHHeHmo Btixo^a uepKapnii H. elongata npn 6onee bbicokoh mrreH- 
chbhocth ocBemeHM, b to )Ke BpeMH npn 20 °C HaSjiiOAajiacb TeHAeHijHH k 
CHPDiceHHK) BbixoAa ijepKapHH H. elongata npH bbicokoh HHTeHCHBHocTH ocBe- 
meH ns (2500 jik) no cpaBHeHnio c 6ojiee hh3koh (1300 jik). npn 22 °C bm- 
xoa n,epKapnn npn bbicokoh HHTeHCHBHocTH ocBemenmi 6biji AOCTOBepHO (P < 
<0.01) HH>Ke, neM npn 6ojiee hh3koh. 


OBCY^CflEHHE 

Pe3yjibTaTbi npoBeAeHHbix HCCJieAOBaHHH noKa3ajiH, hto bjihhhhc CBeTa Ha 
omhcchk) u,epKapHH pa3JiHnaeTCH b pa3HOM TeMnepaTypHOM AHana30He. TeM- 
nepaTypHbiH onTHMyM omhcchh uepKapnii H. elongata npn Hcnojib30BaHHbix b 
HaniHx 3KcnepHMeHTax 3HaneHHHx ocBemeHHOCTH jiokht b npeAenax 18— 
20 °C (18 °C < t orrr < 20 °C), hto nepeKpbiBaeT cpe^HHH A*iana30H TeMnepaTyp 
b jiHTOpajibHofi 30He ry6bi Hyna b caMbift TenjibiH ce30H (hiojib— aBrycT) - 
16—19°C (Harnn ^aHHbie, ocHOBaHHbie Ha noKa3aronix AaTa-jiorrepoB 3a 
2012—2016 it.). Hmchho b 3to BpeMH co3AaiOTCH HanSojiee SjiaronpHHTHbie 
ycjiOBHfl a^ 3mhcchh uepKapHH. CjieAyeT OTMeraTb, hto h b Hiojie — aBiycre 
TeMnepaTypa boabi Ha jiHTOpajin Bejioro MOpn nacTO Ha hcckojibko ahch onyc- 
KaeTcn cymecTBeHHo HH)Ke, ao 10 — 14 °C Ilpn Taxnx TeMnepaTypax cTHMyjiH- 
pyiomee bjihhhhc CBeTa Ha omhcchio uepKapnii Majio3HanHMO. B to tkq BpeMH 
npn 6oJiee chjibhom nporpeBe boabi ao 21—25 °C, hto TaK nee He peAOK b jieT- 

HHe AHH ( 0 C 06 eHH 0 B OCTaK)IH,HXCH BO BpeMH OTJIHBa JIHTOpaJIbHbIX BaHHaX H 
jiy^cax) h bbixoaht b cynpaonTHMajibHbiH TeMnepaTypHbin Anana30H, cbct 
CTHMyjiHpyeT omhcchio b 3HanHTejibHO MeHbmeii CTeneHH, neM b HHTepBajie 
16—20 °C. CyA^i no nojiyneHHbiM hbmh AaHHbiM, npn ocBemeHHOCTH 2500 jik 
HHTeHCHBHOCTb omhcchh uepKapnii npn cynpaonmMajibHOH TeMnepaType 
22 °C cooTBeTCTByeT TaKOBoii npn cySonmMajibHOH b 16 °C (cm. pncyHOK). 
CjieAyeT ynHTbiBaTb, hto Hcnojib30BaHHbie hbmh b 3KcnepHMeHTax 3HaneHHH 
ocBemeHHOCTH b 1300 h 2500 jik He cjihhikom Bejimcn h npHMepHO cooTBeTCT- 
ByiOT ocBemeHHOCTH b nacMypHbiii a^hb (Schlyter, 2006). B cojiHeHHbiii )Ke 
AeHb ocBemeHHOCTb MO>KeT AOcraraTb 110 000 — 130 000 jik (Schlyter, 2006), 
hto, oneBHAHO, eme b Gojibineii CTeneHH ocjiaSnT ee CTHMyjinpyiomHH 3(J)(J)eKT 
Ha 3MHCCHK) H,epKapHH. 

Hcxoa^i h3 BbimecKa3aHHoro, HecKOJibKo no-HHOMy npeACTaBJineTCH bo3- 
MO^CHoe BJiHHHHe noTernieroDi KJiHMaTa Ha npouecc TpaHCMHCCHH TpeMaTOA- 
no KpainieH Mepe y HCCJieAOBaHHoro HaMH BHAa H. elongata , oSjiaAaiomero 
y3KHM AHana30HOM onTHMajibHbix a™ omhcchh qepKapHH TeMnepaTyp, no- 
BbimeHHe TeMnepaTypbi boabi JieTOM h nepexOA ee 3HaneHHH b cynpaonTH- 
MajibHyio oSjiacTb npHBeACT He k noBbmieHHio, KaK npeAnojiarajiocB paHee 
(Marcogliese, 2001; Galaktionov et ah, 2006; Poulin, 2006), a HaoSopoT, k He- 
KOTopoMy ee yraeTerono. CxoAHBie pe3yjiBTaTBi nojryHeHBi am 6jih3Kopoact- 
BeHHoro BHAa Himasthla quissetensis (Miller etNorthup, 1926) Stunkard, 1938, 
AHpKyjiHpyiomero b 6yxTe ApKauiOH (Arcachon Bay ) Ha ioro-3anaAHOM At- 
jiaHTHnecKOM no6epencbe OpaHijHH (de Montaudouin et al., 2016a). MaKCH- 
MajibHbix 3HaneHHH omhcchh uepKapnii ototo BHAa H3 mojijhockob Nassarius 
reticulatus (Linnaeus) Aocrarajia npn 20 °C h 3HanHMO noHHHcajiacB ynce npn 
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22 °C. MaTeMaTmecKaji moacjib, npeAJio^ceHHa^ MohtoaY3hom h AP- (de 
Montaudouin et al., 2015b) Ha ocHOBe nojiyneHiibix hmh MaTepnanoB npe^CKa- 
3biBaeT, hto yBejiHHeHHe TeMnepaTypbi b anana30He +0.5 — +6°C (Taxon £Ha- 
na30H abiot pa3Hbie cu,eHapHH noTenjieHHH KJiHMaTa b TeKymeM ctojicthh 
(IPCC, 2013)) He npHBeAeT k 3aMeTHOMy yBejiHneHHio nocTynneHra uepKapHH 
H. quissetensis b HCCJieAOBaHHyio hmh OKOCHCTeMy dyxTbi ApKamoH, nocKOJib- 
Ky b caMoe Tennoe BpeMH roAa TeMnepaTypa boam Sy^eT Bbirne onTHMajibHoii 
a™ 3mhcchh u,epKapHH. 3to npHBeA^T k ee yrHeTeHHK), KOTopoe He CMO^ceT 
KOMneHCHpOBaTb nponoHraiuni «OKHa TpaHCMHCCHH)), t. e. Tennoro ce30Ha, Ha 
npoTJDKeHHH KOToporo B03M0)KHa 3MHCCH5I ijepKapHH h 3apa)KeHHe HMH BTO- 
pbix npoMe^KyroHHbix xo3iieB — SnBajibBHH (de Montaudouin et al., 2016b). 

B moacjih a^ MoHTOAy3na h AP- (de Montaudouin et al., 2015b) BjiHHHHe 
ocBemeHHOCTH He yuTeHO, nocKOJibKy BbiAeneHHe uepKapHH H. quissetensis 
npOHCxOAHT b TeMHoe BpeMH cyTOK. B cjiynae H. elongata , KaK h a™ 6ojh>- 
niHHCTBa Apyrnx TpeMaTOA, yneT ototo (jmKTOpa b ero B3aHMOAeiiCTBHH c TeM- 
nepaTypOH, Kax noKa3ajiH npHBeAeHHbie b HacTOMmeii CTaTbe AaHHbie, Heo6xo- 
Ahm. 3to 3HawrejibHO ycnomraeT co3Aamie nporaocTHHecKOH moacjih a™ 
TpeMaTOA, 3MHCCHH UepKapHH y KOTOpbIX npOHCXOAHT B CBeTJIOe BpeMfl cyTOK. 
CneAyeT npHHHMaTb b pacneT h BbicoKyio aKKJiHMaTH3au;HOHHyK) cnocodHOCTb 
TpeMaTOA, hto onpeACJiiieT mnpoKoe BapbHpOBaroie onTHMajibHoro TeMne- 
paTypHoro Anana30Ha a™ TpaHCMHCCHH hx jihhhhok Ha pa3Hbix mnpoTax 
(Morley, Lewis, 2013, 2015). TaK, onTHMajibHan TeMnepaTypa j\jik omhcchh 
uepKapHH H. quissetensis Ha ATJianmHecKOM no6epem>e OpamjHH, KaK yKa- 
3biBajiocb Bbime, cocTaBJineT 20 °C, a b Tenjibix npndpemibix boa^x IO^khoh 
KajiH^opHHH — 25 °C (Craig, 1975). IIpH 3tom 3HaneHHH ahobhoh npoAyKUHH 
uepKapHH b othx AByx reorpa^HuecKHx perHOHax conocTaBHMbi (de Mon¬ 
taudouin et al., 2016a). Mo^kho o^CHAaTb, hto npn rpaAyajibHOM noBbimeHHH 
TeMnepaTypbi BCJieACTBHe rjioSajibHbix KJiHMaTHnecKHx H3MeHeHHH npoH3oii- 
AeT cabht TeMnepaTypHoro onTHMyMa omhcchh uepKapnii b oSnacTb SbiBiHHx 
cynpaonTHMajibHbix TeMnepaTyp. B TaKOM cjiynae HmcaKHx cymecTBemibix H3- 
MeHeHHH b npoAyicitHH n,epKapHH TpeMaTOA npn6pe)KHoro KOMnneKca b Mopnx 
BbICOKHX HIHpOT, BKJHOHafl BeJIOe Mope, He npOH30HACT. 

B 3aKJH0ueHHe otmcthm, hto HMeiomuxcn Ha ceroAHHniHHH A^Hb MaTepna- 

JIOB HeAOCTaTOHHO, HTOSbl npeACTaBHTb oSbeKTHBHblH npOTH03 B03MO)KHbIX 
nOCJieACTBHH TJIoGaJIbHblX KJIHMaTHHeCKHX H3MeHeHHH Ha TpaHCMHCCHK) Tpe¬ 
MaTOA b npH6pe)Kbe Mopeii Cy6apKTHKH h Apkthkh (Galaktionov, 2017). IIo- 
mhmo paccMOTpeHHbix b HacTOfliueii CTaTbe TeMnepaTypbi h ocBemeHHOCTH, 
BJIHHIOT H Apyrne CBH3aHHbie C KJIHMaTOM (^aKTOpbl (nOHH^CeHHe COJieHOCTH H 
pH boam, 3p03HH no6epe^Cbn, yMeHbiueHHe njiomaAH jieAOBOro noKpOBa h no- 
CJieACTBHH 3toto npouecca, noBbimeHHafl mApOAHHaMHKa h ap )- Hx CHHepra- 
necKHH 3(J)(J)eKT Ha npoueccbi TpaHCMHCCHH TpeMaTOA MopcKoro npuSpe^CHoro 
KOMnneKca, BKjnoHan omhcchio uepKapHH, ein,e npeACTOHT raynHTb. 
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LIGHT AND TEMPERATURE — INTERACTION OF FACTORS DETERMINING 
THE INTENSITY OF EMERGENCE OF CERCARIAE OF HIMASTHLA ELONGATA 

(DIGENEA, HIMASTHLIDAE) 

V. V. Prokofiev, I. A. Levakin, K. E. Nikolaev, K. V. Galaktionov 

Key words : trematodes, digene an, cercariae, cercariae emergency, temperature, light, ma¬ 
rine intertidal, climate changes, trematode transmission. 

SUMMARY 

Joint impact of fractional temperature range and three values of light intensity on the 
emergence of cercariae of Himasthla elongata from intertidal molluscs Littorina littorea 
from the White Sea was studied experimentally. Temperature optimum of cercarial emer¬ 
gence was found to be in the range of 18—20 °C (18 °C < t opt < 20 °C), which overlaps the 
average range of water temperatures at the intertidal in the study area. If the water tempera¬ 
ture was higher than 14 °C, light stimulated cercarial emergence, but at 20 °C and at 22 °C 
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(the extreme temperature value tested) the intensity of cercarial emergence was lower when 
light intensity was higher. The obtained data are discussed in light of a possible influence 
of climate warming on the digenean transmission. We hypothesise that an increase in sum¬ 
mer water temperature in northern seas and the transition of its values into the range supra- 
optimal for cercarial emergence from infected snails would not result in any noticeable in¬ 
tensification of trematode transmission. 
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